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Downregulation of CD40L Response in Monocytes from
Pediatric Septic Patients
Patrizia D' Argenio, Francesca Calo Carducci, Paolo Rossi.
Ospedale Pediatrico Bambino Gesù Dipartimento di Medicina
Pediatrica U.O. Immunoinfettivologia Roma Italia
Background: Sepsis-induced immunosuppression is a major cause
of morbidity and mortality in hospitalized children worldwide. Sev-
eral defects have been reported for T cells, dendritic cells, as well
as apoptosis that may favour an increased risk of subsequent noso-
comial infections in these patients. CD40-ligand (CD40L) is a mem-
brane protein expressed primarily on activated T cells. CD40L stim-
ulation induces monocytes to secrete immunomodulatory cytokines
and to up-regulate surface molecules (CD80, CD86), which are im-
portant in promoting and maintaining adaptive immune response.
Our group has recently demonstrated that lipopolysaccharide (LPS)
can tolerize, in vitro, normal monocytes to subsequent CD40L stim-
ulation.
Objective: To analyse the response of monocytes to CD40L, in pe-
diatric patients with sepsis.
Methods: Twelve patients were enrolled. Inclusion criteria: age
>30 days, <10 years, a diagnosis of sepsis, as defined by the “In-
ternational pediatric sepsis consensus conference” in 2002 (Table
1). Exclusion criteria: congenital or acquired immunosupression.
PBMC were stimulated in vitro with CD40L and analysed for TNF-
alfa and IL-12 production, CD80 and CD86 surface expression and
ability to induce and interferon (IFN)-gamma production by autol-
ogous T lymphocytes.
Results: Cytokine production by monocytes during sepsis. As shown
by FACS analysis (Fig. 1) the TNF-alfa and IL-12 response of mono-
cytes from septic patients was significantly lower than that found
in cells from healthy controls. Effect of sepsis on the upregulation
Table 1
Site of infection No. patients Infecting organism
Lung 1 1 S. pneumoniae (Gram pos)
Central Nervous System 1 1 Haemophilus influenzae
(meningitis) 1 (Gram neg)
Bone 2 2 S. aureus (Gram pos)
Skin 1 1 S. pyogenes (Gram pos)
Kidney and Bladder 4 4 E. coli (Gram neg)
Not identified (blood) 3 2 P. aeruginosa (Gram neg)
1 E. cloacae (Gram neg)
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of surface molecules induced by CD40L. In healthy controls, three
days CD40 ligation resulted in expression of high levels of CD80
and CD86. In contrast, CD40L stimulation induced only a subop-
timal CD80 and CD86 response in monocytes from septic patients
(Fig. 2). Sepsis interferes with the ability of CD40L to induce co-
stimulatory functions in monocytes. PBMC were exposed to CD40L
and then stimulated by immobilized anti-CD3 antibody. IFN-gamma
production by T cells was evaluated by FACS (Fig. 3). Significantly
increased IFN-gamma expression was observed in T cells from con-
trol subjects as compared to septic patients. No selective defects
of T cells were demonstrated in septic patients by anti-CD3 stimu-
lation plus costimulation with anti-CD28 antibody.
Conclusions: We conclude that in vitro CD40L tolerance may be a
model of monocyte alteration observed during sepsis and may help
in the development of novel therapeutic strategies.
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SOCS-1 and SOCS-3 are Induced Early in Response to
Mycobacteri a and Decrease Innate Immunity in vitro
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Jeremy Root1, Michele Paulson1, Houda Elloumi1, Ken Olivier1,
Steven Holland1. 1Laboratory of Clinical Infectious Diseases
NIAID, NIH 9000 Rockville Pike, MSC 1684 Bldg. 10CRC, Room
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Background: SOCS (suppressor of cytokine signaling) proteins were
identified as STAT target genes that directly antagonize STAT acti-
vation resulting in a classic feedback loop. Modulation of expres-
sion of SOCS-1 and -3 has been shown to have impact on several
diseases and to control inflammatory responses. The observed ef-
fects of these molecules in innate immunity have demonstrated
inhibition of DC function and maturation and macrophage func-
tion. In addition, TNF-α- and IFN-γ-induced expression of defensins
was inhibited by overexpression of SOCS-1 and -3. Mycobacteria
